Mutations in glucokinase and other genes detected in neonatal and type 1B diabetes patient using whole exome sequencing may lead to disease-causing changes in protein activity.
Monogenic diabetes is caused by mutations that reduce β-cell function. While Sanger sequencing is the standard method used to detect mutated genes. Next-generation sequencing techniques, such as whole exome sequencing (WES), can be used to find multiple gene mutations in one assay. We used WES to detect genetic mutations in both permanent neonatal (PND) and type 1B diabetes (T1BD). A total of five PND and nine T1BD patients were enrolled in this study. WES variants were assessed using VarioWatch, excluding those identified previously. Sanger sequencing was used to confirm the mutations, and their pathogenicity was established via the literature or bioinformatic/functional analysis. The PND and T1BD patients were diagnosed at 0.1-0.5 and 0.8-2.7 years of age, respectively. Diabetic ketoacidosis was present at diagnosis in 60% of PND patients and 44.4% of T1BD patients. We found five novel mutations in five different genes. Notably, patient 602 had a novel homozygous missense mutation c.1295C > A (T432 K) in the glucokinase (GCK) gene. Compared to the wild-type recombinant protein, the mutant protein had significantly lower enzymatic activity (2.5%, p = 0.0002) and Vmax (1.23 ± 0.019 vs. 0.33 ± 0.016, respectively; p = 0.005). WES is a robust technique that can be used to unravel the etiologies of genetically heterogeneous forms of diabetes. Homozygous inactivating mutations of the GCK gene may have a significant role in PND pathogenesis.